 Prolonged social isolation has harmful economic, health, and social consequences.
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What is social isolation?
Social isolation can be defined as an objective measure reflecting an individual's lack of contacts or ties with others, such as family, friends, acquaintances and neighbours [1] . Social isolation is characterised as an absence or limitation in the quantity of social interactions. It is distinct from the related and subjective concept of loneliness which occurs when there is a perceived discrepancy between an individual's desired and achieved level of social interaction [1] .
Why is tackling social isolation important?
Social isolation has been linked with a range of health problems in middle and later life. Individuals who are socially isolated have been found to be at greater risk of developing cardiovascular disease [2] , stroke [2] , depression [3] , dementia [4] , and premature death [5] . The mechanisms underlying the impact of social isolation on health remain unclear but are thought to include influences on health behaviours, sleep, exhaustion, and social connectedness [6] . Social isolation affects both individuals and the wider community. Health issues arising from isolation and loneliness lead to an increased use of health and social care services, and a higher number of emergency admissions and GP consultations [7] .
This review of the literature on social isolation covers four main areas: first, identifying those at risk of isolation in middle and later life; second, methods for assessing isolation; third, developing interventions aimed at preventing isolation; and, fourth, future directions for research.
Methods
This review article presents current knowledge of how social isolation can be prevented in older age. PubMed, PsycINFO, EMBASE, ScienceDirect, and CINAHL were searched for relevant articles using the following key terms: social isolat*, lonel*, social connect*, OR social relations AND reduc*, minimi*, less*, OR prevent*. Only publications written in English were included.
Identifying those at risk of social isolation
Social isolation often remains undetected as it is not routinely assessed in settings (such as primary care) that are well-placed to identify individuals who are at risk [8] . This section addresses the importance of increasing awareness of social isolation as it develops across the life-course and the central role of frontline professionals in assessing and referring high-risk individuals to appropriate interventions.
Risk factors for social isolation
Most individuals experience feelings of loneliness or isolation at some point in their lives, although such moods may be transient with no long-lasting consequences. However, for some people they can persist with harmful effects on physical and mental health [9] . To understand
the risk factors associated with isolation, it is useful to place the discussion within the context of an ecological framework [10] . This views social isolation as the outcome of interaction among multiple factors at four levels: individual, relationship, community, and societal (see Figure 1) .
At the individual level, certain personal characteristics and life-course transitions have been associated with a higher risk of social isolation. The former includes: being 75 years and over [11] , living or spending a significant amount of time alone [11] , having limited financial resources [12] , having psychological vulnerabilities such as a learning disability [13] , belonging to certain minority groups [14] , language barriers [15, 16] , and having no children [1, 16] . Life-course transitions associated with social isolation include: a decline in general health including poor vision or loss of hearing [11, 12] , physical disability or loss of mobility [12] , receiving a diagnosis of dementia [17] , retirement [18] , loss of income [12] , losing the ability to drive [19] , moving to a care home [12, 18] , losing a partner [18] , becoming a caregiver [18] , and having children leave home especially if they move a long distance away [11] .
At the relationship level, personal relationships and social networks influence the risk of becoming socially isolated. For example, an individual who has little contact with friends and family is more likely to become isolated [20] . Moreover, individuals who have poor quality personal relationships or those who experience regular conflict, disruption, or dysfunction are also at increased risk [20] .
At the community level, the contexts in which social relations occur influence the risk of becoming socially isolated. The community level factors that are associated with an increased risk of isolation are: living in socially disadvantaged areas [11] , high levels of neighbourhood crime [8] , high residential mobility [8] , limited opportunities to participate in social activities [21] , and limited access to services, amenities, and public transport [22] .
At the societal level, structural factors influence whether social participation is encouraged or inhibited. The factors that increase an individual's risk of becoming socially isolated are: experiencing discrimination and marginalisation [23] , having economic and social policies that produce and maintain socioeconomic inequalities [8] , a lack of social cohesion [16] , and social norms which discourage social activity [24] .
[ Figure 1 to be inserted here]
Using assessment tools
Frontline professionals working in primary care or social work, as well as community workers, are well-placed to identify individuals who may be at risk. The 'Making Every Contact Count (MECC)' approach encourages frontline workers to have brief conversations with individuals about how they can make positive improvements to their own wellbeing [25] . This can act as an initial assessment of an individual's risk of isolation, helping professionals or community workers to decide whether onward referral is appropriate. The MECC approach is practical as it can fit into existing clinical practice, whilst promoting community cohesion.
If an individual is considered at high risk of social isolation, further information may also be collected using validated assessments tools such as: the Lubben Social Network Scale [26] , [27] , and the Social Disconnectedness Scale [28] . These measure the size, closeness, and frequency of contact between the individual and their social networks. However, they are designed for use in research and may be unsuitable for use within the community or high-pressure work environments such as healthcare settings. Moreover, quantitative scales often unintentionally neglect certain issues, for example, men are less likely to report being isolated due to the stigma attached to feeling lonely [29] . There is therefore a need to develop practical assessment tools that provide an accessible method for identifying those at risk of social isolation. Nicholson [8] suggests that conducting qualitative interviews may be useful in choosing the most appropriate referral that will suit an individual's specific needs.
The risk of social isolation might also be examined at an area-level, reflecting the influence of neighbourhoods on health and social relationships. There have been several attempts to map the relative risk of isolation and loneliness across neighbourhoods. For example, Lucy and Burns [30] devised a spatial composite index that determined the areas of a London borough with the highest risk of loneliness and associated health risks. By encouraging local authorities to proactively index and spatially visualise where social isolation is most likely to occur, preventative policies can be targeted in areas which have especially vulnerable populations [30] .
Interventions tackling social isolation
The need to identify and prevent social isolation and loneliness has been explored at a variety of levels, with the development of five main types of interventions: working with individuals, groups, services, neighbourhoods, and social structures. These will now be reviewed in turn, with summaries of the advantages and disadvantages of each approach.
One-to-one interventions
One-to-one interventions usually involve the pairing of an individual with a professional or volunteer, who regularly contact each other. Befriending schemes, where new friendships are formulated between an older adult and a volunteer who have common interests, are widely used in one-to-one interventions. Befriending has been found to have positive effects on health, helping people to reconnect with others [7, 31] . They also have the potential to be cost-effective and to benefit the volunteer befrienders, providing them with opportunities to maintain connections within their own communities [31] . However, there have been few attempts to measure levels of social isolation pre-and post-intervention. This limits the conclusions that can be drawn regarding the effectiveness of this approach. There is some evidence that befriending may be more effective with some social groups than others. For example, a systematic review concluded that this method significantly increased social support and reduced depression and anxiety in older adults with chronic health conditions [32] . This highlights the need for evaluating the impact of befriending on levels of social isolation among different groups of older adults.
Cross-sectional studies have found that feelings of loneliness and isolation are often associated with cognitive biases that promote negative thinking and social withdrawal [33] . Thus, psychological interventions have been used to enhance the ability of individuals to cope with negative feelings and re-engage with their social networks. A review by Gardiner et al. [34] reported that such approaches have had the most robust evaluation of different
types of interventions, concluding that they successfully reduce social isolation. However, most of the identified interventions involved some degree of group interaction, making it difficult to separate individual and group factors in the success of the interventions. Moreover, the majority of studies used cross-sectional designs, thus causality cannot be inferred [7] . This limits the conclusions that can be made about the effectiveness of one-toone interventions in tackling and preventing social isolation.
Group interventions
Group interventions gather individuals around a common interest and can include social, educational, or physical activity sessions, group discussions, or group therapies. Several systematic reviews have found that group interventions that actively engaged individuals in the design, targeted specific groups, and included an educational and social aspect, were most effective at alleviating social isolation [7, 35] . However, none of the identified interventions included all of these aspects and there was significant heterogeneity in the interventions delivered. This limits the comparability of findings, making it difficult to confirm the active ingredients of effective group interventions.
Miyawaki [15] suggests that group-based activities may be particularly important for ethnic minority groups who share the same cultural values and who may have difficulty interacting with the wider community due to language or cultural barriers. Such interventions can enhance an individual's sense of belonging, whilst alleviating social isolation [16] . As an example, the New Beginnings Project in the UK used bilingual volunteers to increase social support for isolated refugees and migrants, building their confidence in interacting with the wider community [36] . However, there has been no evaluation of the impact of this programme on levels of social isolation, restricting any conclusions that can be drawn.
According to the Social Care Institute for Excellence [37] 'research evidence is particularly supportive of […] group activities with a creative, therapeutic or discussion-based focus'. Mindfulness and stress reduction [38] , reminiscence group therapy [39] , and cognitive and social support interventions [40] have been used to alleviate feelings of isolation, enhancing social support and quality of life. Other examples of group interventions that have reduced social isolation include: discussion groups around health-related topics among women living alone; bereavement support for people recently widowed; and peer-and professionally-led discussion groups for adult children who are primary carers [7, 41] .
Service provision interventions
Interventions in the context of existing service provision may offer advantages in ensuring that support can be sustained over the medium and long-term [7, 32] . Examples have included community navigator services where volunteers act as a link between hard-to-reach individuals and local services. For example, the 'Fit for the Future' programme involved 11 local Age UK services in England which integrated older people with long-term health conditions into existing local services and activities such as exercise groups. This resulted in individuals, particularly older carers, reporting that they felt less isolated [42] .
Other service provision interventions have included students providing free computer training in retirement villages or care homes. Such interventions have successfully alleviated social isolation by connecting older adults to their friends and family online, whilst increasing younger adults' self-esteem and confidence [32, 37] .
Technology-based interventions
Advances in and increasing usage of social technology among older people (e.g. e-mail, Skype calls) highlight the potential of this medium for combating social isolation in later life. Internet usage among individuals aged 65 to 74 years old living in the UK has increased from 52% in 2011 to 78% in 2017, with almost a third of those adults using social networking sites [43] . Other forms of technology such as smartphones and virtual assistants have changed the way individuals communicate and manage their daily activities. Future advances in virtual reality experiences, artificial intelligence, and robotics are also expected to enhance social connectivity and reduce isolation, especially for those with cognitive impairments.
Research has found that the internet, social networking sites, and smartphone technologies boost the number of opportunities to socially connect with others, whilst improving quality of life and alleviating loneliness among older adults [44] . Chopik [45] found that frequent use of social technology was associated with higher subjective health and wellbeing in older adults and lower depressive symptoms. The link between the frequency of use of social technology and these outcomes was mediated by reductions in loneliness. Other studies, however, have found no or only limited impact of technology use on health, loneliness, and social isolation [44] .
A challenge associated with modern technology-based interventions is that individuals who are at a high risk of becoming severely socially isolated in later life may be amongst those least likely to have access to this medium. For example, 60% of care home residents in the UK reported that they had never used the internet, with just one fifth of care homes in England providing access to the internet [46] .
Neighbourhood interventions
There is limited evidence about the effects of community development and neighbourhood interventions on reducing social isolation. However, the literature suggests that there is considerable potential in developing such approaches [47] . Many older people report difficulties in walking around their neighbourhood as an impediment to leaving their house and connecting with others. Greater availability of seating areas, safer pedestrian crossings, and priority seating on public transport make communities more accessible to older people and may be important in preventing social isolation [47] . The importance of this issue has been recognised by the World Health Organization (WHO) in their development of the concept of 'age-friendly cities and communities' (AFCCs) [47] . According to the WHO, an age-friendly environment is one which can provide a good place to grow old: '[it should] help people to remain independent for as long as possible, and provide care and protection when they are needed, respecting older people's autonomy and dignity' [48] . In 2010, the WHO formed the Global Network for AFCCs which by 2017 had a membership of 533 cities and communities, covering 158 million people across the global north and south [49] .
Structural interventions
Structural interventions involve applying preventative strategies at the population level including promoting positive ageing through policy and attitudinal change. For example, the New Zealand Positive Ageing Strategy reinforces the Government's commitment to promote the participation of older people in communities [50] . The strategy outlines key goals including: implementing policies that support the employment of older workers such as
providing family-friendly workplaces by recognising those with caring responsibilities and allowing flexible working hours; promoting mentoring programmes that harness the skills and experience of older people; and ensuring that training is available to all workers regardless of age [47] . Such government-level policies attempt to influence societal attitudes towards ageing by mandating behaviour change. This is important as public campaigns often encourage individuals to view older adults exclusively through a 'prism of vulnerability', meaning that many individuals believe that withdrawing from society is expected in later life. Government agencies have the power to change such misconceptions by ensuring that policies and campaigns portray positive images of older people, promoting social inclusion and preventing social isolation in older age.
Future directions
Based upon this review of the literature, several areas can be identified in terms of priorities for future research. Firstly, this paper suggests that a cultural change from cure to prevention of social isolation is required to successfully combat isolation in older age. Previous studies have aimed to reduce social isolation in adults aged 60 and over with limited success. This emphasises the importance of offering interventions at key transition points throughout the life-course, with the aim of building resilience for managing major changes associated with retirement, bereavement, and chronic ill-health [7, 8, 9] . Developing such an approach would allow stronger conclusions to be drawn regarding the most effective prevention strategies for different age groups.
Secondly, future research must acknowledge greater heterogeneity within the older population. Previous research has largely ignored diversity with only a limited number of studies exploring the specific forms of isolation experienced by ethnic or sexual minority groups. Future studies should compare determinants and interventions among individuals with different ethnicities, sexualities, and socioeconomic backgrounds to establish the predictors and optimum interventions for each group.
Thirdly, this paper confirms the importance of treating social isolation and loneliness as separate concepts, emphasising the need for future research to clearly define which dimensions of social relationships are being measured. Few studies distinguish between isolation and loneliness despite them having independent predictors and health effects [6] . This restricts the conclusions that can be made regarding the effectiveness of prevention strategies.
Conclusion
Previous interventions have often overlooked the potential effect of historical, cultural, and political contexts on levels of isolation. This review has highlighted the importance of adopting a more holistic approach in the application of an ecological perspective for understanding social isolation. Moreover, a shift from cure to prevention, and in how social isolation is perceived, is required to permit further exploration of its multi-dimensional characteristics. Although there is no one-size-fits-all solution for preventing social isolation, promoting the creation and maintenance of high quality social relationships throughout the life-course is vital. Furthermore, it is also important to promote social and emotional competence from an early age, with a focus on resilience building within communities. It is recommended that national, regional, and local authorities work together with communities to
understand the context of social isolation across local areas, adapting interventions according to the needs of citizens. This will aid the prevention of social isolation, bringing associated social and economic benefits.
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